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Introduction

Stress urinary incontinence (SUI) is defined as the leaking of urine involuntary 
on effort, coughing or sneezing occurring when intrabdominal pressure 
exceeds the urethral closure pressure [1]. It is the most common type of 
urinary incontinence, which occurs in mixed or pure form in 80% of incontinent 
women [2]. The prevalence of SUI is 4-35% in middle aged patients [3]. 

SUI has a negative effect on women’s quality of life [4,5]. Patients' social, 
psychological [6], familial, occupational, physical, and sexual aspects might be 
negatively impacted [7]. Various studies demonstrated a high prevalence of 
concomitant psychiatric problems in women with urine incontinence, including 
depression [8]. 

A higher trunk fat percentage and BMI are strongly associated to urinary 
incontinence in women that is more severe and more common [1]. Multiple 
epidemiological studies noted that obesity is a significant risk factor for 
developing urine incontinence [9]. Each 5-unit increase in BMI is linked to a 
60% increase in risk of incontinence because BMI raises the pressure of intra-
abdominal compressing pelvic floor muscles contributing to SUI [10]. There 
were highly significant trends toward an increasing risk of incontinence with 
increasing abdominal adiposity and waist circumference; urinary incontinence 
was independently related with every 10 centimeters of increase in waist 
circumference [11].

Diet restriction programs alone or combined with exercise showed evidence 
that weight loss interventions have the potentials to improve urinary 
incontinence in overweight women [12]. Ultrasound cavitation (UC) is a non-
invasive technological method for mobilizing localized fat stores that is both 
safe and effective. When compared to conventional liposuction methods, this 
one is safer and less invasive. Ultrasonic lipolysis waves remove excess fat 
from the body without harming the skin [13]. 

To authors’ knowledge, no studies investigated the effect of reducing visceral 
fat (VF) and total body fat (TBF) using diet regime compared with UC on SUI 
symptoms and PFM strength in obese females. As a result, the purpose of 
this research was to examine at the impact of diet regime compared with UC 
on anthropometric measurement, TBF, VF, urinary functions, PFM strength in 
obese women with SUI. This study hypothesized that it would be no difference 
in the outcomes between diet regime and UC. 

Subjects and Methods

Design 

The study is a retrospective, randomized, controlled trial. From April 2021 until 
June 2023, it was carried out. Each participant in this study signed an informed 
consent form after receiving an explanation of the study's protocol.

Participants

A gynaecologist recruited a sample of 60 obese women with SUI grade≥ 1. They 
were selected from Obstetric and Gynecological Department. Their age ranged 
from 35 to 50 years, BMI exceeded 29.9 kg/m2, and their WHR was more than 
0.85 cm. Exclusion criteria included fecal incontinence, urge incontinence, 
overflow incontinence, functional incontinence, prolapse, diabetes, asthma, 
cardiovascular and renal diseases, gynecological surgeries or taking medication 
for SUI or hormonal replacement therapy.

Randomization 

An independent person used a sealed envelope system to put sixty patients 
into three groups of equal size; Whether the ladies were assigned to the diet 
group, the UC group, or the control group was detailed in the letter that was 
enclosed in the envelope. The patients were blinded about which group they 
were be allocated. Control, diet, and UC groups received supervised PFM 
exercises three session/week for 12 weeks. In addition, diet group received 
low caloric diet (800-1200) calories/day, as well as UC group received UC two 
sessions/week for 12. 

Interventions

1.	 Pelvic floor muscles exercises 

All woman in the control, diet, and UC groups performed PFM exercises. The 
physical therapist externally observed PFM while the woman in the lithotomy 
position and described to her how to feel her PFM when she stopped mid-
stream urine. The therapist gently palpated the PFM to verify that the patient 
was able to identify the correct muscle and contract it. Then, each woman 
performed quick flick exercise in which she contracted PFM as fast as she could 
for ten times then relaxed. In slow contraction exercise, she contracted her 
PFM as hard as she could for 10 times, hold for 10 seconds, and relaxed. Then, 
she practiced sustain contraction exercises in which she contracted her PFM 
halfway, hold for 60 seconds, and repeated for 5 times. Repetitions increased 
to reach 100 contractions/day in the first month, 200 in the second month, 
and 300 in the third month. She performed supervised PFM exercise program 
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Abstract

Background and Purpose: This research intended to investigate the effect of visceral fat as well as total body 
fat reduction on stress urinary incontinence (SUI) in obese females.

Subjects and Methods: 60 obese women with SUI took part in this research. They were between 35 and 50 years 
old also their body mass index (BMI) was >29.9 kg/m2. They were put into three equal-sized groups at random. 
Control group received pelvic floor muscles (PFM) exercise three session/week for 12 weeks; diet group received 
PFM exercise and low caloric diet (800-1200) calories/day; and ultrasound cavitation (UC) group received PFM 
exercise and UC two session/week for 12 weeks. Body mass index (BMI) as well as waist circumference (WC) 
were measured; visceral fat (VF) and total body fat (TBF) were measured using body composition analyzer; PFM 
strength was measured using EMG biofeedback device and urinary functions were evaluated using international 
consultation on incontinence questionnaire (ICIQ).

Results: Both diet and UC groups revealed a substantial decline (p=0.001) in BMI, WC, TBF, VF, and ICIQ score 
and a substantial improvement (p=0.001) in PFM strength after treatment. Contrasted to the control group, 
both diet as well as UC groups revealed a substantial improvement (p=0.001) in the mean difference of BMI, 
WC, TBF, VF, ICIQ score, and PFM strength. Compared to the UC group, the diet group revealed a substantial 
improvement (p= 0.001) in the mean difference of BMI, TBF, and VF and non-significant difference (p>0.05) in 
WC, ICIQ score and PFM strength.

Conclusions: The UC has a similar effect to low-calorie diet in improving SUI symptoms and PFM strength in 
obese women. So, both methods could be used alternatively in the treatment protocol of SUI in obese women.

Keywords: Stress urinary incontinence. Diet. Ultrasound cavitation. Visceral fat. Total body fat. Pelvic floor 
muscle strength 

https://www.physio-pedia.com/Pelvic_Floor_Anatomy


Dina Mohamed Tarek Mansour EL-kasrawy

Revista Iberoamericana de Psicología del Ejercicio y el Deporte. Vol. 18, nº 5 (2023)487

three sessions/week and twice per day as home program for 12 weeks [14].

2.	 Low caloric diet 

All woman in the diet group received low caloric diet (800-1200) calories/day 
[15]. Diet regime included 50 to 55% of carbohydrates, 10 to 15 % of protein, 
and less than 28% of fat. Saturated fats were less than 8% [16]. It also contained 
fruits, (2.5-3) liter water/day, and unsaturated fatty acid (healthy fat) like nuts 
olive oil or sesame seeds. Total calories were gradually decreased; women 
received 1200 calories in the first month, 1000 calories in the second month, 
and 800 calories in the third month. Each woman selected her foods according 
to a food list given to her. Each schedule had breakfast, dinner, lunch, and 
two snacks between meals. Each week, she was allowed to change the types 
of food to avoid boarding; however, she did not change the amount of food. 

3.	 Ultrasound cavitation (UC)

All woman in UC group received UC sessions using the UC device (AU-62, China). 
It has the following characteristics: it emits low-frequency pulsed ultrasound; 
its weight is 18 k; its power is 500 W, and its voltage is 110-120 V, 50-60 HZ. 
Undergoing continuous emission at 40 KHz, 3-6 W/cm2, with a 10cm2 active 
surface, they acquired UC on the abdomen region. Treatment was applied 30 
minutes, twice/week with three days apart for 12 weeks [17]. 

Outcome measures

1.	 Anthropometric measurement 

A blinded examiner to the group assignment measured weight and height for 
each woman to calculate BMI. Also, Before and after therapy, she had all of the 
ladies have their waist circumference measured at the midpoint between both 
the bottom of their last palpable rib as well as the top of their iliac crest [18].

2.	 Assessment of Visceral fat and total body fat

Body composition analyzer was a valid, reliable, and more acceptable method 
for measuring body fat composition containing VF and TBF [19]. It was a 
bioelectrical impedance analysis unit (BODECODER) having the following 
features: Machine display: 5 inches color LCD touch screen; Capacity: 150 kg; 
Weight range: 1-150 kg; Height range 100-220 cm; Frequency: 50KHz; Current: 
0.5mA and Measuring time: <10s. VF and TBF were measured for all women 
before and after the treatment.

3.	 Assessment of pelvic floor muscle strength 

EMG biofeedback device (NeuroTrac simplex model, England) was used to 
measure the PFM strength. It was a valid and reliable method for assessing 
PFM strength. It measured muscle activity from 2mv up to 2000 mv; work/rest 
periods were 2 to 99 seconds; number of trials was 1 to 99; the power needed 
was 9v. Each woman assumed crock lying position while inserting single vaginal 
probe in the vagina using KY gel and placing the surface electrode (reference 
electrode) on hip or forearm. Each woman relaxed as much as she could when 
hearing single beep sound and the display was showing the arrow down. Then, 
she contracted as fast as she could when hearing double beep sound and the 
display was showing the arrow up. She performed 5 trails contractions for 5 
seconds and 5 trails relaxations for 3 seconds; the device provided the mean 
result of PFM activity in mv [20]. 

4.	 Assessment of urinary functions 

International consultation on incontinence questionnaire (ICIQ)-short form was 
used to evaluate urinary functions for each woman in all groups. It provided 
information about frequency of UI, leaking amount, overall impact of UI, as 
well as self-diagnostic item. Scores on the questionnaire varied from 0 to 21 

according to Klovning et al. [21]. Validity, reliability, and responsiveness of this 
questionnaire were established. Each woman was instructed carefully about 
questionnaire and given a full time to fulfil it before and after the treatment 
course [22].

Statistical analysis

The data was analysed using the SPSS for Windows (version 20) statistical 
software package for social sciences. The Kolmogorov-Smirnov test was 
performed to examine the normality of the data distribution. Therefore, one 
way analysis of variance (ANOVA) was used to compare normally distributed 
variables across the three groups, and the Least Significant Difference (LSD) 
test was applied if statistical significance was found. Kruskal-Wallis test was 
used to compare variables across the three groups, with the Mann Whitney 
test being used to determine statistical significance if necessary. Comparison 
within the same group was carried out using Wilcoxon Sign Ranks test. 
Assuming a P value of less than 0.05 indicated statistical significance.

Results

(Tables 1-3) The control group revealed no substantial difference in the BMI 
(p=0.349), WC (p= 0.471), TBF (p=0.925), as well as VF (p=0.488). Nevertheless, 
it showed a statistically substantial decline (p=0.001) in ICIQ score as well as 
a statistically substantial improvement (p= 0.001) in the PFM strength after 
treatment. Diet participants manifested a statistically substantial decline 
(p=0.001) in BMI, WC, TBF, VF, and ICIQ score and a statistically substantial 
improvement (p=0.001) in the PFM strength after treatment. Also, the UC group 
revealed a statistically substantial decline in the BMI (p= 0.001), WC (p=0.001), 
TBF (p=0.004), VF (p=0.001), and ICIQ score (p=0.001) as well as a statistically 
substantial improvement (p= 0.001) in the PFM strength after treatment.

The diet group and the UC group both increased significantly as contrasted 
to the control group (p=0.001) in the mean difference of BMI, WC, TBF, VF, 
ICIQ score, as well as PFM strength. Contrasted to the UC group, the diet 
group revealed a statistically substantial improvement (p= 0.001) in the mean 
difference of BMI, TBF, and VF and non- substantial difference in WC (p=0.237), 
ICIQ score (p=0.114), and PFM strength (p=0.862). 

Discussion

Obesity has a great influence on SUI in women; the spread of pelvic floor 
defect increases with the severity of obesity [23]. Obesity appears to give a 
two-fold and four-fold increased hazard of anal and urinary incontinence, it is 
significantly combined with severe troubles that have bad effects on general 
health and interfere with daily level activities [24]. So, research intended to 
examine the impact of UC compared with diet regime on anthropometric 
measurements, TBF, VF, urinary function, and PFM strength in obese women. 

In this study BMI, WC, TBF, VF, ICIQ score, and PFM strength showed a 
substantial improve in the diet group as well as UC group. However, the diet 
group showed more improvement in the BMI, TBF, and VF than UC group. 

The findings of this study consistent with preceding studies; evidenced that 
low-calorie diet for three months resulted in a reduction of BMI as well as 
urinary incontinence frequency among obese women [25,26]. Additionally, 
compared to women using metformin, those who made changes to their way 
of life had much lower rates of stress and urge incontinence [27].

Moreover, a weight reduction program including diet and exercises for six 
months showed significant reductions in BMI and WC, which were associated 
with a significant reduction in nocturia, and urinary leakage due to a decrease 
in abdominal and vesical pressures [9,28-30]. Also, it showed a significant 
improvement in episodes of urinary incontinence, pelvic floor distress 

Variables Control group
(n= 20)

Diet group
(n= 20)

UC group
(n= 20)

p-value

Age 38.95 ± 4.10 39.90 ± 3.70 41.15 ± 4.02 0.217 NS##

Weight 94.42 ± 10.79 103.42 ± 23.63 95.70 ± 21.36 0.292 NS##

Height 161.82 ± 5.56 160.60 ± 5.85 159.18 ± 5.91 0.355 NS##

Body mass index (BMI) 35.92 ± 3.68 40.08 ± 9.76 37.75 ± 7.31 0.747 NS#

Waist circumference (WC) 110.80 ± 6.52 118.72 ± 15.13 115.20 ± 8.94 0.085 NS#

Total body fat (TBF) 44.992 ± 3.960 47.620 ± 4.136 46.535 ± 3.837 0.158 NS#

Visceral fat (VF) 10.815 ± 3.132 14.385 ± 7.207 12.70 ± 5.820 0.369 NS#

ICIQ score 15.50 ± 2.50 16.55 ± 2.61 15.20 ± 2.93 0.254 NS#

PFM strength 13.42 ± 7.96 10.82 ± 6.12 12.44 ± 8.77 0.850 NS#

Data are expressed as mean ± SD; # = Kruskal Wallis ANOVA test; ##= One way ANOVA test; NS: non-significant; ICIQ: International Consultation on Incontinence 
Questionnaire; PFM: pelvic floor muscle

Table 1: Baseline characteristics of all variables in the control, diet, and UC groups.
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inventory, and incidence of drops of urine leakage [31].

Another study conducted for 1-year reported that loss of 5%-10% of body 
weight reduced risk for SUI by 33% in diabetic women [32]. In addition, a 
supervised intensive lifestyle changes for 18 months significantly induced 
improvements health-related quality of life among overweight as well as 
obese women having UI [33]. 

The results of a meta-analysis of six trial utilized diet restriction programs 
alone or combined with exercise demonstrated that conservative weight 
loss methods involving no surgical procedures reduced urine incontinence 
among overweight women [12]. Also, another systematic review reported 
that behavioral  weight loss interventions including diet modification, 
exercise programs, medications, as well as /or counseling induced moderate 
enhancements in stress in addition to the overall UI among overweight as 
well as obese women [34]. Ketogenic diets have been shown to lower weight, 
BMI, VF, as well as body fat percentage among postmenopausal obese women 
experiencing mild to moderate SUI, according to a recent study [35].

The results disagreed with Auwad et al. who reported that PFM strength did 
not show a significant improvement after weight loss program in women 
with urinary incontinence. The lack of randomized controlled design, loss 
of blinding procedures, and use of multiple observers for measuring PFM 
strength may explain the non-significant improvement in PFM strength in the 
reported study [36].

Regarding to the results of UC, the results agreed with prior research; the 
findings indicated that adding UC to diet intervention was effective for 
abdominal contouring and reduction of abdominal fat thickness as it improved 
WC and suprailiac skinfold than the diet-only group [37]. Also, application 
of 10-week UC showed a significant decrease in WC and abdominal fat 
thickness assessed via ultrasonography in patients with abdominal obesity 
[38]. The decreased WC and SUI symptoms, and improved PFM strength may 
be attributed to decreased VF, which produced pressures on the PFM. The 
induced improvement of VF could be explained via the UC effect on Fat; UC 
produces bubbles in the fat tissue, which expand and immediately compress, 
the  pressures  causes  the  temperature  to  rise,  then the  bubbles  pop [39]. 
The fat cell is damaged by the implosion; triglycerides are transformed to di 
glycerides, distributed in the interstitial fluid between the cells, removed by 
means of the lymphatic system, and subsequently delivered to the liver via 
the bloodstream. Subsequently, the lipase enzyme converts fatty acids into 
glycerol as well as free fatty acids. Glycerol is phosphorylated then carried into 
the bloodstream [40]. The 3-free fatty acids are delivered to the liver via being 
attached to albumin molecules. Metabolites derived from dietary fat undergo 
the same liver processing as dietary fat itself; The kidneys are responsible for 
excreting excess fat [41].

Limitations

A number of limitations exist, despite the fact that the current study does show 
objective data showing statistically substantial differences. The main one is that 
there isn't much time to study. So, study is required to find out how diet and 
US cavitation affect VF, TBF, urinary symptoms, bladder severity symptoms, as 
well as quality of life over the long term. More research is needed to find the 
best and most useful parameters of US cavitation. More research is needed to 
compare various types of diets as well as other forms of UC in obese women 
with SUI.

Conclusions

The study demonstrated total body fat loss (via low-calorie diet) or local 
(abdominal/visceral) fat loss (via ultrasound cavitation) are effective in 
improving TBF, VF, WHR, BMI, WC, ICIQ-SF, and PFM strength in obese women 
with SUI, but no significant difference between diet and UC regarding ICIQ-SF 
and SPFM. 
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